Health in Different Occupations in a Community: Akiko OHTA, et al. Department of Public Health, Gunma University School of Medicine-It has been reported that morbidity and mortality vary according to occupation. To clarify factors which account for these differences, lifestyle, social network, job satisfaction and perceived health were measured in 1,165 men 40-59 years old residing in a rural village in Gunma, Japan. Comparisons were made of four occupational groups: agricultural and forestry workers, the self-employed, blue-collar workers, and white-collar workers. Agricultural and forestry workers had less obesity, good social networks with relatives and local community, lower job satisfaction, and less subjective physical symptoms and psychological complaints. The self-employed had higher job satisfaction but felt their jobs were hard. Bluecollar workers had lower job satisfaction, felt that their job was hard, and had the most subjective physical symptoms and psychological complaints. White-collar workers were the most obese, ate more Western-style foods, had more physical exercise, higher job satisfaction, did not feel the job was hard, had stronger marriage ties, and had fewer subjective physical symptoms and psychological complaints. These differences may account for differences in morbidity and mortality by occupation, and will provide useful information for health care planning in the respective occupational group. For example, improved health care will be needed for blue-collar workers who had the poorest perceived health in the community. (J Occup Health 1998; 40: 325-333) 
It has been reported that morbidity and mortality vary according to the occupational group [1] [2] [3] [4] [5] [6] [7] . Occupation is one of the main socioeconomic factors, along with education and family income. Higher mortality has been observed in lower social strata [2] [3] [4] . Prevalence rates of poorly perceived health are considered to be lower in higher social classes 5) , but it has been reported that the incidence of ischemic heart disease is higher among executives 6) , and the prevalence of diabetes mellitus is higher among administrators and transportation workers 7) . Such differences are not always uniform in different countries and districts. Sometimes they reverse with time, as has been observed in the case of ischemic heart disease 8) . These findings suggest that such inequalities in health status are the result of interactions between occupational factors and other factors, such as lifestyle; the exception may be for occupational disease itself. In fact, there are few studies which examine how other factors interact with occupational factors. In particular, community-based surveys which compare lifestyle factors according to occupation, including social networks and perceived health, are very rare.
The authors conducted a questionnaire survey on lifestyle and perceived health of all middle-aged residents in a village in Gunma prefecture. In order to clarify which risk factors might account for the differences mentioned above between occupational groups, we performed an exploratory analysis of how measured variables, such as lifestyle, social network and perceived health, varied according to occupation. The community-based study provided the baseline data for this analysis.
Materials and Methods

Subjects and Methods
We surveyed 4,875 male and female residents aged 40 to 69 yr in Komochi village, Gunma prefecture. The village is located in the center of the Japan Archipelago, in the northwest corner of the Kanto Plain. The village has a population of 12,141 with 3,284 households, according to the Oct. '95 census 9) . In 1995, primary, secondary and tertiary industries account for 16.4%, 36.5% and 47.1% of the population's employment, respectively 10) . The 4,875 subjects were listed in the registration records of Komochi village on September 1st, 1992. Self-administered questionnaires developed by the authors were distributed in January, 1993 to each household through the village office via designated community chiefs. They were sealed by the respondent and returned within a week, in almost all cases.
The questionnaire included questions on physical status, such as body height and weight, blood pressure, demographic variables such as age, occupation and education, perceived health status, medical history and lifestyle, and psycho-social items such as the social network, and the Todai Health Index (THI) 11, 12) , which is a check list of physical and mental complaints.
Survey question items
The longest-held occupation was determined with a multiple-choice question with five possible answers: the agricultural and forestry worker, the mercantile, the other self-employed, employee, or jobless. A person who chose employee was requested to describe his current or past job, which was then classified into two categories: bluecollar worker or white-collar worker, except for about 15% of cannot be classified and 28% of no answer. Blue-collar workers included workers in transport and communications occupations, craftsmen, production process and construction workers, laborers, and so on. White-collar workers included professional and technical workers, managers and officials, clerks, salesmen and so on.
Perceived health status was determined by asking whether the respondents regarded their health status as very poor, poor, fair, good, or excellent. They were also asked whether they had any chronic diseases, whether they were visiting a clinic or taking medicine, and whether they had had a health examination within the past three years at either the office or the community. BMI (body mass index: weight (kg)/height (m) 2 ) was calculated from the self-reported weight and height.
Habits and lifestyle items were: milk intake frequency in their 30s, bread intake frequency in their 30s, drinking habit, cigarette smoking, physical exercise, sleeping hours and so on. Drinking habit was rated by using the question "Do you drink a lot of alcoholic beverages?" with the answers being "Yes", "A little" or "Hardly ever or Never". Cigarette smoking was rated by using the question "Do you smoke cigarettes?" with the answers being "Never", "Past", or "Present".
The social network items included: frequency of contacts with relatives who live apart and with close friends, participation in a hobby activity or a community activity, caring for a pet, the availability of someone who helps them go to a clinic regularly and who takes care of them when they are ill, number of household members, years of residence, and the presence of relatives who live within 5 min.
Job perceptions were determined by using the questions "Do you or did you feel your job is hard?" with three possible answers being "Easy", "Somewhat", or "Hard" and "Do you or did you feel satisfied with your job?" with three answers as "Not too much", "Somewhat", or "Very much".
The THI 11, 12) is a health questionnaire consisting of 130 questions about subjective physical and psychological symptoms. Each question has three categorical answers. Subjective physical symptoms and psychological complaints are summarized with twelve scales which are derived by means of factor analysis. A given scale score correlates with the measured frequency of physical symptoms and psychological complaints in the scale. The 12 scales of the THI are: 1) SUSY, subjective symptoms or vague complaints; 2) RESP, respiratory organs; 3) EYSK, eyes and skin; 4) MOUT, mouth and anus; 5) DIGE, digestive organs; 6) IMPU, impulsiveness; 7) LISC, lie scale; 8) MENT, mental instability; 9) DEPR, depression; 10) AGGR, aggressiveness; 11) NERV, nervousness; and 12) LIFE, irregularity of life.
Statistical Analysis
Univariate analysis: Data were analyzed for differences according to age class (40s versus 50s) and according to the occupational group. Chi-square tests and multiple comparisons of rate (Ryan's method) were applied to test discrete variables, and one-way ANOVA and multiple comparison of means (Ryan's method) were applied to test continuous variables.
Multivariate analysis: The two occupational groups, blue-collar workers and white-collar workers, may be comparable in terms both being employed. Kishida et al. suggested that the Todai Health Index (THI) scores for white-collar workers and blue-collar workers were different 13) . For these reasons, discriminant analysis was used to identify the differences between blue-collar and white-collar worker groups. Blue vs. white collar was the dependent variable, and the independent variables were the baseline variables including THI scores. The independent variables were selected by means of a stepwise method, based on Wilks' lambda and, the probability of P-to-enter and the probability of P-toremove both set at 0.05. And other variables which may be confounding factors were added to the model. Dummy variables 0 and 1 were used for nominal scale variables in the discriminant model. The statistical package NAP Ver. 4.0 14) was used for statistical analysis.
Results
A total of 4,501 residents (92.3%) responded to the survey. Women were excluded from this analysis because too many (29%) identified themselves as jobless. Men 60 yr and older were excluded from the analysis because the prevalence of retirement was high. Men who identified themselves as jobless (less than 5%) were also excluded from the analysis. Finally, 1,165 men 40 to 59 yr old remained in the analysis. They were grouped into four occupations, agricultural and forestry workers, selfemployed, blue-collar workers, and white-collar workers. The self-employed included both the mercantile and the other self-employed.
Univariate analysis: Demographic variables for the four occupational groups, such as age and education, are shown in Table 1 . Educational background was higher among white-collar workers.
The results of comparisons of health awareness, health behavior, blood pressure and BMI are shown in Table 2 . In their 40s, the proportion who underwent health examination was significantly higher in white-collar workers and blue-collar workers (97-98%) compared with the proportion in agricultural and forestry workers and the self-employed (82-85%), and in the 50s group it was significantly higher in white-collar workers, bluecollar workers and agricultural and forestry workers (94-98%) compared with the self-employed (84%). BMI calculated from self-reported weight and height was significantly higher in white-collar workers than agricultural and forestry workers in their 40s.
Habits and lifestyle factors for the four occupational groups are compared in Table 3 . There was a significant difference in bread intake frequency in the 30s: whitecollar workers ate more bread in their 30s than agricultural and forestry workers in their 40s and 50s. The proportion reporting a drinking habit was significantly higher in the agricultural and forestry workers (90.6%) than in the selfemployed (77.7%) in the 50s age group. There was no significant difference in the present smoking rate, but there was a trend toward higher rates in their 50s in the following order: the self-employed, blue-collar workers, agricultural and forestry workers, and white-collar workers. There was a significant difference in the proportion who reported a physical exercise habit among the four groups in their 40s; in white-collar workers it was the highest and in agricultural and forestry workers the lowest. Sleeping hours were significantly longer for agricultural and forestry workers than the other three groups in their 40s. Social network items by occupation are shown in Table  4 . The proportion of subjects who have close friends was significantly higher in agricultural and forestry workers (83.3%) than in blue-collar workers (65.6%) in their 50s. The proportion who participate in hobby and community activities was significantly higher in agricultural and forestry workers (59.8%) than in the selfemployed (41.9%) in 50s. The percentage of married men was significantly lower in agricultural and forestry workers than white-collar workers and self-employed, and also was significantly lower in blue-collar workers than white-collar workers in their 40s. Those who have relatives living within 5 min was significantly higher in agricultural and forestry workers (67.7%) than in bluecollar workers and white-collar workers (40-50%) in their 50s. Summarizing social network items, ties with relatives were strong in agricultural and forestry workers and the self-employed. Friends and community ties were strong in agricultural and forestry workers. Marriage ties were strong in white-collar workers. Blue-collar workers did not have any characteristics as to social network. Job perception by occupation is shown in Table 5 . The proportion of subjects who felt that their job was hard was significantly higher in the self-employed (36.6%) and blue-collar workers (34.6%) than in white-collar workers (21.6%) in their 40s. Those who have much job satisfaction was significantly lower in agricultural and forestry workers (20.9%) and blue-collar workers (23.1%) than in the self-employed (41.2%) in their 40s, and was significantly lower in agricultural and forestry workers (9.9%) than in the other three groups in their 50s.
Comparisons of mean scores of the 12 THI scales reflecting physical and psychological complaints are shown in Table 6 . In the 40s group, mean scores on the SUSY, RESP, MOUT and DIGE scales were significantly higher in blue-collar workers, mean scores on the RESP scale were significantly higher in the self-employed. In the 50s group, mean scores on the SUSY, RESP, EYSK, MOUT, DIGE, IMPU, DEPR and LIFE scales were significantly higher in blue-collar workers, and mean scores on the IMPU and LIFE scales were significantly higher in the self-employed. Summarizing the above, blue-collar workers had more physical and psychological complaints.
Multivariate analysis: In the discriminant analysis of blue-collar workers and white-collar workers, three variables, education, job satisfaction, and the DEPR scale of the THI, were selected by the stepwise method. In addition to these three variables, we added in the other independent variables which showed significant differences in the univariate analysis and perhaps would be important as discriminators in the model, SUSY scale, marital status, job difficulty, and age, and determined a final discriminant function. Looking at the standardized discriminant function coefficients, education, job satisfaction, SUSY scale, and DEPR scale from the THI resulted in relatively higher coefficients (Table 7) . Education seems to have an influence on discrimination between blue-collar workers and white-collar workers, whereas, job satisfaction, DEPR scale, and SUSY scale contributed to overall discrimination. The total percentage of grouped cases which were correctly classified was 73.6%.
Discussion
In the last fifty years, the industrial structure of Japan has dramatically shifted from the primary to the secondary and tertiary industries. The numbers of white-collar workers has increased, while agricultural and forestry workers have decreased 15) . The differences by occupation in this study may reflect the characteristics of the village, and may not be uniformly common to other countries or districts. In the village, the percentages of agricultural and forestry workers in their 40s and 50s were 10.2% and 25.9%, respectively. This difference in these rates may reflect the Japanese high economic growth observed in the 1960-1970s. Nowadays, for economic reasons, it is very hard for people in Japan to continue to be agricultural and forestry workers, so that agricultural and forestry workers in their 40s in a local community may be rather "survivors" who were rich, or who have a larger land area. As subjects were asked to write their longest-held occupation, their side jobs may have included working in agriculture or forestry.
Lifestyle differences were largely seen between whitecollar workers and agricultural and forestry workers. White-collar workers had a higher frequency of bread intake in their 30s, compared with agricultural and forestry workers. This finding coincided with the report that the habit of consuming Western-style foods is more common among professional and administrative workers 6, 16) . Though white-collar workers have higher rates of performing physical exercise, they were also more obese than agricultural and forestry workers. This finding agrees with the results that Kato et al. reported, in which the higher the physical activity at work, the lower the prevalence of obesity, whereas the higher the physical activity at leisure time, the higher the rate of obesity 17) . White-collar workers may usually feel that they are underexercised, because their physical activity at work is low. Also, many of them may have more awareness of the necessity to exercise, because they have incipient obesity or high health awareness. Moreover, taking more Western-style foods may contribute to their obesity. It is therefore important to encourage men to exercise who have a lower level of physical activity during leisure time and at work.
The percentage of Japanese working men with a drinking habit varies from 56 to 96% 18) . Our study showed that 90.6% of agricultural and forestry workers in their 50s had a drinking habit, which was significantly higher than the 77.7% for the self-employed. There was no significant difference among the four occupational groups in their 40s. This coincides with the recent tendency for the rate of the drinking habit not to differ among occupational groups 18, 19) . As for the smoking rate, it has been reported that the smoking rate was higher among lower socioeconomic groups 16, 20, 21) . For example, Kato et al. reported that the smoking rate was as high as 56-59% for salesmen, agricultural, forestry, production process, service, and transportation workers, and less than 51% for clerical workers and 44% in professionals and administrators 16) . In our study, however, agricultural and forestry workers had smoking rates as low as 44.3% in the 50s group, although there was no significant difference among the four occupational groups in either age group. The lower rates in this group may be the result of the fact that some of these workers have a higher socioeconomic status, as mentioned earlier.
The frequency of health examinations in the past three years was higher in white-collar workers and blue-collar workers. This might be explained by the legal obligation of the employer to provide employees with health examination under the Industrial Safety and Health Law in Japan. The frequency of a health examinations may be related not only to high health awareness but also to legal obligation or right. The frequency of stomach cancer screening tests is usually high among employed workers in Japan 22, 23) . In this study, perceived health, including physical symptoms and psychological complaints, as measured by the THI, was worst in blue-collar workers. This finding is quite similar to that in the report by Kishida et al. 13) Especially physical symptom scores were higher in bluecollar workers, and psychological complaints (such as IMPU or DEPR) and LIFE were high in both blue-collar workers and the self-employed in their 50s. In these two groups, blue-collar workers and the self-employed, the proportion who responded that their job was hard was also high. This suggests that the occupational groups who feel their job is hard tend to be worse in their perceived health.
Nevertheless, the percentage of those who feel satisfied with their job was lower in blue-collar workers and agricultural and forestry workers than in white-collar workers and the self-employed. Therefore, the occupational groups with lower job satisfaction did not always have lower perceived health.
Although there were differences between blue-collar and white-collar workers in subjective physical symptoms and psychological complaints in this study, no substantial differences were found between them in the prevalence of chronic diseases, or how many had visited clinics or were taking medicines. Nor were there differences in BMI, lifestyle such as sleeping hours, eating, drinking or smoking habit, though Nakagawa et al. reported that white-collar workers tend to have a better lifestyle 24) . The result of the discriminant analysis of blue-collar and white-collar worker groups suggested that blue-collar workers were less satisfied with their job, more depressive, and had more subjective symptoms, with a background of lower education and a lower marriage rate. Several researches also showed that a negative association was observed between job satisfaction and depressive symptoms 25) and psychological complaints 26) . Therefore blue-collar workers might have more job-related mental problems. Further investigations on job-ranking, working hours, shift work, working environment and job stress will be needed to understand blue-collar occupational problems.
In addition to the blue-collar workers, job satisfaction of agricultural and forestry workers was lower, but in agricultural and forestry workers, perceived health was better than in blue-collar workers. These findings could be explained by the fact that the agricultural and forestry workers in our study have closer social networks and longer sleeping hours. LaRocco et al. reported that social support appears to buffer the effects of job stress and job strain on overall mental health, but does not clearly buffer direct impacts of job stress or job strain, such as job dissatisfaction and work-load dissatisfaction 27) . The findings in this study may be explained by their report.
To summarize, in this community agricultural and forestry workers had less obesity, sufficient sleep, a regular daily life, good social networks with relatives and the local community, lower job satisfaction, and less subjective physical symptoms and psychological complaints. The self-employed had intermediate lifestyle, felt that their job was hard, had higher job satisfaction, and slightly more subjective physical symptoms and psychological complaints. Blue-collar workers had an intermediate lifestyle, lower job satisfaction, felt that their job was hard, and had the most subjective physical symptoms and psychological complaints. White-collar workers were the most obese, consumed Western-style foods, had more physical exercise, had higher job satisfaction, did not feel that their job was hard, had stronger marriage ties, and reported less subjective physical symptoms and psychological complaints.
These differences by occupation will provide useful information for health care planning and management in respective occupational groups. For example, blue-collar workers in this community have the poorest health status, such as higher physical symptoms and psychological complaints, being less satisfied with their job, and were more depressed. Better health care, including mental health care or management, will be needed to help middleaged blue-collar workers.
